Responses of hepatic glucose output to electro-acupuncture stimulation of the hindlimb in anaesthetized rats.
Responses of hepatic glucose output (HGO) to electro-acupuncture (EA) stimulation of the hindlimb were investigated in anaesthetized rats, focusing on involvement of the somatic afferent and autonomic efferent nerves. HGO was measured with a microdialysis probe implanted into the left lateral lobe of the liver. Stainless steel needles with a diameter of 0.25 mm were inserted into the right tibialis anterior muscle and connected to an electrical stimulator. The EA stimulation was delivered for 10 min at 10 mA, 20 Hz. Atropine was injected in order to block the action of the parasympathetic nerves, whereas phentolamine and propranolol were injected in order to block the action of the sympathetic nerves. Furthermore, adrenal sympathetic nerves were crushed bilaterally to block the reflex secretion of adrenal medullary hormones. The EA stimulation significantly increased HGO for 20 min after the onset of stimulation. The increases of HGO were abolished by severing the femoral and sciatic nerves, demonstrating that the responses are elicited via activation of somatic afferent nerves. Furthermore, the increases were diminished after severance of the adrenal sympathetic nerves, which regulate catecholamine secretion from the adrenal medulla. The increases were totally abolished after pretreatment with phentolamine, an alpha-adrenergic blocker, and propranolol, a beta-adrenergic blocker. On the other hand, the increases of HGO in response to the EA stimulation were augmented after pretreatment with atropine, a muscarinic cholinergic blocker. The present results demonstrate that EA stimulation to a hindlimb can reflexly increase HGO via activation of somatic afferents and, thereby, sympathetic efferents, including sympathetic efferents to the adrenal medulla. The present results further show that the increases of HGO in responses to EA stimulation are simultaneously reflexly inhibited via the parasympathetic nerves.